1. 



CLAIMS 

A process for the preparation of a sprayable polymeric material having a fibrous 

matSfial, comprising: 

ajv providing a predetermined amount of fibrous material; 

b) p^6^yiding reaction components comprising a polyol and an isocyanate; 

c) heating ths^reaction components; 

d) adding the fibrohg material to the polyol component, the isocyanate 
component, or both;^d 

e) reacting the reaction coin^onents, whereby to create the polymeric material. 

The process of claim 1, fiirther comprising heating the fibrous material to a 
temVature from about 140°F to 160°F, prior to adding the fibrous material to the reaction 
componfents. 




The process of claim 1, wherein the fibrous material is substantially dry. 



4. TKfejDrocess of claim 1 , fiuther comprising, prior to adding the fibrous material, pre- 
wetting the fibVs material to (i) about 10% by volume of the polyol component, (ii) about 
10% by volume of th^ isocyanate component, or (iii) about 10% of both components 
combined. 



5 The process of claim 1 , wh^n the fibrous material is an aramid, high molecular 
ght polyethylene, fiillerene, nanotubeN^amic fiber, or mixtures thereof 



wei 
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6. The process of claim 5, wherein the aramid fiber is KEVLAR pulp. 



7. The process of claim 1 , wherein the predetermined amount of fibrous material is from 
about 0.5 wei^t percent to 1 .0 weight percent of the total weight of the composition. 

The process of claim 1, wherein the heating of the reaction components is from about 
160XFto250°F. 

9. tXc process of claim 1 , wherein the polyol component and the isocyanate component 
are provided in a 1:1 ratio by volume. 

10. The process of claim 1 , fiirther comprising adding water to the polymeric material, 
whereby to create aVatrix of closed cell polyurethane. 



The process of claim 10, further comprising applying pressure to closed cell 
polyurethmie. 

The process of claim 1 , wherein the adding of the fibrous material to the polyol, the 
isocViate, or both, is by mixing, whereby to randomly locate the fibrous material within the 
polyol, the isocyanate, or both. 

A process for the preparation of a composite of a sprayable polymer resin having a 
reinforcing fiber, comprising adding the reinforcing fiber to a first polymeric material solution 
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and to a second polymeric material solution, reacting the first and second solutions, whereby 
t^ie reinforcing material is incorporated homogeneously without causing separation during the 
curink reaction between the first and second polymeric material solutions. 



y(. The pr^ess for the preparafion of a sprayable polymeric material having a fibrous 
material, comprismg: 



no volati\e organic compounds and are polyurethane, polyester, epoxy, 
polyurea; \ 

c) heating the reaction components; 

d) adding the fibrdus material to the polyol component, the isocyanate 
component, or bom; and 

e) reacting the reactior^omponents, whereby to create the polymeric material. 



A restriction fi-ee spray nozzle f^ mixing and spraying a first reactive polymeric 
material with a second reactive polymeric Viaterial, at least one of the reactive polymeric 
materials containing a fibrous material, fonAng a two part polymer comprising: a restriction 
fi-ee check valve without springs, a hose for coWeying said first and second polymeric 
materials to a ball valve, said nozzle spraying a mixture of the first and second materials from 
said check valve onto a surface. \ 



a) 



provMing a predetermined amount of fibrous material; 

providing at least two reaction components, wherein the components contain 
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6. The spray nozzle of claim 15, wherein the fibrous material is an aramid, high 
mol\ular weight polyethylene, fuUerene, nanotube, ceramic fiber, or mixtures thereof. 

1 7. The sbray nozzle of claim 1 6, wherein the aramid fiber is KEVLAR pulp. 

^ A reinforced structure comprising a first and second layer of polyurethane resin 
con^ning from about 0.5 to 1.0% by weight of a fibrous material sandwiching a layer of 
polyuremhne foam containing from about 0.5 to 1 .0% by weight of a fibrous material. 

l\ The reinforced structure of claim 18, wherein the fibrous material is an aramid, high 
mol^ular weight polyethylene, fiiUerene, nanotube, ceramic fiber, or mixtures thereof. 

20. Th^einforced structure of claim 1 9, wherein the aramid fiber is KEVLAR pulp. 

21 . The reinforb^ structure of claim 1 8, wherein the first and second layers of 
polyurethane resin are aWit 100 mils. ' 

22. The reinforced structure ofdaim 1 8, fiirther comprising a panel between said first 
layer of polyurethane foam and a seconSTayer of polyurethane foam. 

^ A method of coating a reinforcement stftoture having a top and a bottom side with a 
polyurethane composition comprising: \ 

a) providing a predetermined amount of fibrcH^ material; 
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g) 



providing reaction components comprising a polyol and an isocyanate; 
heating the reaction components; 

mixing the fibrous material with the polyol, the isocyanate, or both; 
exacting the reaction components, whereby to create a polymeric resin; 
spr^k^g the top of the reinforcement structure with a polymeric foam 
containing\ second fibrous material; and 

spraying the topspf the reinforcement structure with the polymeric resin, prior 
to cure of the polymeric resin. 



A 24.\ The method of claim 23 , further comprising spraying the bottom side of the 
reinfor\ement structure with the polymeric foam. 



25. \Tlie method of claim 24, further comprising spraying the bottom side of the 
reinforcemfeirt structure with the polymeric resin. 




\ 2^ The method of claim 23 , wherein the step of reacting the reaction components is 




perfonh^d in an inert atmosphere. 



27\. The method of claim 23, wherein the first and second fibrous materials are aramid, 
high mofecular weight polyethylene, fuUerene, nanotube, ceramic fiber, or mixtures thereof 



28. The methooS^f claim 27, wherein the aramid fiber is KEVLAR. 
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The method of claim 23, wherem the fibrous material is from about 0.5% to 1.0% by 



• ^ weight o?Mie polymeric resin. 




The method of claim 23, wherein the heating is from about 160T to 250°F. 



e method of claim 23, wherein the polyol and the isocyanate are provided in about a 



1:1 ratio ^volume. 



1/ 




32. The method of claim 23, fiirther comprising applying pressure to the reaction 
components. 



33 \ The method of claim 23, wherein the reinforcement structure is sprayed with about 
100 milsVthe polymeric resin. 



n|l 5 \^ A sprayable polyurethane composition comprising from about 0.5% to 30% by weight 
5 ^ ofa^ibrous material, wherein the polyurethane is solvent-free and is the reaction product of a 
polyol^aH^a polyisocyanate. 

|J|j ^^y^ 3\ The composition of claim 34, wherein the fibrous material is an aramid, high 
20 mole\lar weight polyethylene, fiiUerene, nanotube, ceramic fiber, or mixtures thereof. 



36. The composition of claim 35, wherein the aramid fiber is KEVLAR pulp. 
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\A flexible liner comprising: 
a) a porous geotextile fabric; and 

b) ' a polyurethane composition comprising a fibrous material sprayed over said 
porous geotextile fabric, whereby to form a monolithic membrane with the 
geotextife.|abric. 



The flexible liner of claim 37, wherein the polyurethane is sprayed at about 100 mils. 

39. Tfte flexible liner of claim 37, wherein the fibrous material is an aramid, high 
molecular w^ht polyethylene, fuUerene, nanotube, ceramic fiber, or mixtures thereof. 



40. The flexible iker of claim 37, wherein the aramid fiber is KEVLAR pulp. 



A process for the preparation of a flexible liner comprising: 
a) providing a sheet of a porous geotextile fabric having a perimeter edge; and 
spraying a polyurethane composition comprising a fibrous material onto said 
X)rous geotextile fabric, whereby to form a monolithic membrane with the 
geotds^tile fabric. 



4\ The process of claim 4 1 , wherein the spraying of the polyurethane is about 1 00 mils. 



43 . The^rocess of claim 4 1 , wherein the fibrous material is an aramid, high molecular 
weight polyethylene, fiiUerene, nanotube, ceramic fiber, or mixtures thereof 
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4. The process of claim 43, wherein the aramid fiber is KEVLAR pulp. 



45. The^ocess of claim 4 1 , further comprising providing an object to be lined. 



^ The process of claim 45, further comprising attaching the geotextile fabric to the 

object with an adhesive, prior to spraying the polyurethane composition, wherein the 
perimeteKf dge of the geotextile fabric is not tacked to the object to allow gas to escape. 
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